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I . "Hie ¥1 All »• Union meeting on low iesapsrature PliYsics 

I took place. In  Sverdlovsk i'rcm 2?  June - 2 July 1959« I 

I      About 5o paper© ware discussed during the conference, 

j Besides the general sessions,, there were also seBiinars for dis« | 

I cuesiotxs of. topicst  only of iatersst to smaller groups. During i 
i ' 
I these seminars about 2-o reports wers presented. The chairaea of I 

I ths different ae.saisa.rs gave the coatasts of thsss reports | 

| during tke coarse of the general sessions* About; 3oo people par« j 
* I 
| tieipated ip the  work of this «eating. Among the» «/ere about J 
!                                         ' ^ 
{ 2oo foreign .pa,rtieiuante » also physicists fro® Moscow, ■ Lenin- I 
j                "        ■           • i 
I gracl, Kharkov, Kiev, Tibiisij Sukhuma.s Krasnoyarsk, Dubna and f 
I j 
I other cities, including scientists frora the C&isese People's I 
j                    "                   ■         *■ ■* 

S Republic, Poiaad and Hurigary, ilia general sessions were ds.di» \ 
x                                                                                          ~ -t t                                     .                                          . t 
| oated to magnetic phenoasera at low temperatures» sypereondue« | 
I • ^ I ti¥ity, electron characteristics of metals, polymorphism* super-| 
I 1 eons.ce,  sesso. •"•conductors.,  Th.«  seasisar discussions embracedt  ea.t?er*l 
|                            •                      - ■ ^ | 

| OB studies of ÜQuid helium;; methods of producing low tempera- S 
£ * 
I tares, &ai techniques of physical sxperimants at low tempera- j 
I •                         ■ ■ ■  - j 
I tures; seehajiieai characteristics of me*tele, ferromagnetic re- I 

I sonaresf low temperature characteristics, of essai-conductors, 1 

I Two big seminars were conducted by theoreticians* ! 
I '  ■ 
|       1'ne opening of .the conference, an audiencs of 9so people f 

I was in. attendance, heard the chairman OB -problems of low teas- I 
I 
I peraiure and solid etate Physics, the academician P„L, Eapitsa» i 
I i 
f Be/cliseiassea the general state of the art of low temperature I 
I I 
I Physics, and analysed tie history of the development of Physics | 

\ is Sverdlovsk» P.L» K&pitea emphasised particularly the ia» t 
i    .                      • | 
| pertaat position estrengij pare substance hold IK the work of I 

I lew temperature Pfajsics* It is sell kaown that a temperature ( 

| deereass leads to &  reduction in t.h© distortion »caused "by the I 

ft hartal motion of the aicuss» of the crystal lattice» Obviously f 
I                                                    "I I I 



r 
i lt would be useless to cool down a sample, we intend to in- 
s 
I X'fc WO"' 

} vestifrate, to temperatures, at *b.ich the distortion of the lat- 

j tice das to thermal action, becomss many times smaller than the 

[ 'Static distortion» of the lattice due to impurities, dislo- 

\  catioKS» and similar defecta of .the crystal,, P.L, Kapitaa noted 

! that at the present time it becomes possible to grow sosue crys- 

\  taia with such a degree of chemical arid physical purification 

[ that the distortion of their lattices corresponds to the thar- 

1 max  oscillation of atoms at temperatures much lower than l'K. 

\  Werk on the techniques of producing ©xtramely pure substances, 

1 and the development of supes—se-nsitiva analytical metnohs 

I (particularly the activation ermly&is), belor.g to today «ß t^oet 

f acute problems» 
I       A, FtfRROMAßtfßTIC AKD A?PFi~P2RR0MAGHhTXC CHARACTKHIillCS 

j       OF ShBSTMCBS AT LOW TÄMPBHATUR3S 

'       That farx'omasnetism was included in the progras of this 

! seeting is dua to the fact that studies conducted at the 

j Sverdlovsk Institute of Physios of Hetale belong-to the leading 

j scientific investigations in this field» fha scientists of this 

| institute hairs contributed net only seme  of the moet important 

? papers on  the theory of ferromagnetic metals- and alleys, but 

{ also have made progress in their experimental' iriveetig&tions, 

| and have dsvelopad many important technical applications. In 

I recant times research was done at the institute 

peratüre msgn.etism. 

The report by S.V. Vonsovokii, YM*  P*'Irkin &n&  V.(3* 

Shavrov (Institute of Physics of Metals, Academis of Sciences. 

I USSR) discussed the Hall-effect in ferromagnetic matter. Hall's 

I electro-motive iore<* (e.d.s. - elektrodviahushchaya silt* ?) in 

i non - ferromagnetic matter is determined  by the external field: 

on low teal»    I 

xn  t 

-'• R H ■ From experiments we know that in, ferromagnetic' matter 



with M ■»• the jas.Kr.'stisatlon» 
i      while at sigh temperatures the ''spontaneous" Bail SOK- ' | 
& i 
I stant JL exceeds the notiaal Hall coast ant R by a factor of ten, ; \ a e ' ; 
f'and is, in addition» eh&ractc»risse« bv a sharp feas^eratu« irpss- ? 

I denes, Tns paper stakes an ettesrpi to erolais some of the abnor- S 
f * f 
f malifcies of the Haii - effect -is ferro&agnetic matter. They I 

base their explanation on the (s *» dj-esciiange of the model» f 

taking,the spin-orbital interaction into account« They show that j 
i 

i ths change of R„ with tsfivperature can be connected directly to 1 

I  the temperature dependence of ths square of th.a electrical re-» j 
1     . *' j 
I  siöt&ne©« Ssus iiey obtained as squat ion fox* the temperature |' 
I % 
I dependence of R of ferromagnetic suiter. Iis electrical re- \ 
f O '   ■ ' ;? 

i sistanco  is date mined by tie  collision ol el^ctroKG with 'I 
I 3 
| phonemes aad  ferromagnoniS« f 

f JSt¥»  Vcl *ke?js.hi6iE and G*¥*  Pedoroir  {Institute  of Physics! 
I I 
!  of Metals)   ij&vsstiiratsd  experimentally the  tesnoeratur® depan-* I 
1   ^ ~" " . \ J" " I 
f aen.es of the  Bail-effect  ia pure  ferromagnetic nickel,   irems | 

I  aad coia.lt*  The steasureseats were done  betwsssi >oo and 4t.2'"S, ? 

fliey found that  ©TOB the  common Hail eoastast  R    of ferrranas?™ i 
i ' o ä 
I netic metals has B.n abnormal  temperature  dependence¥  which  is I 
1 1 "" ' I 
|  different   from  trie  temperature  depeaden.es  B.    of Tsoa-ferroraag" { 

|  netic matter„   Their results  lead them to  the  conclusion, that ! 
I * 
|  the  Sall»effeet  in  Ssrrcmsig&eis  depends not" only on  tie aiagai- 
\ 
I tiaatioa but also on  the erysta.ilogrs.phie structure» 

! Physics 

The  report by E.A. Turotr and A.I* Mitsek (Institute of 

£ Metals) dsait with & theoretical investigation of 

tha t«stper&ture dependence of constant anisotroov of ferroiaasr-*  | 
I • "   I 
; iie'cie suoetences, whose crystals have different symmetries* Ttiey-. 

I applied the phenomenolofjical theory of spin waves« and succeeded! 
! . ' ... j 
| xrt cottneetxng the- temperature dependence of eon.eta.n.t anisofcropy | 

I to the tsapersture eia.nge of spontaneous magnetisation» The 

f authors noted, that precision, measurements of constant gäa.scnetie 
I 



(  anisotropy at low temperatures acquire great importance as far j 

t as checking the fundamental principles of the theory of ferro- \ 

S magnetism is.concerned. : 
I  " 
I A,S*   Borcvik  •-  Kocnanov  air.1  J. „JVI,   Dayaioshiasfcii   (Institutef 

i   for Problems  in Pfcysi.es,   Academy of  Sciences,   U/vSR)   studied  ex-» f 

i periiBsntally and  theoretically piösioEagiietiün in  ant.i~ferroraa.g- { 
I * 
f n&tic   flsibrid.es of  cobalt  and manganese.   Anti-»ferroBa(jnetic ^ 

I materials ES.V have  a  pieEom&prnutic  effect«   provided  they are  of '■ 
I  a particular  structure»   Tfaiß  effect   can  be   considered  as   the I 

j  emergence: of weak  ferramagnetism. in anti-ferroraagnatic matter, • 

I due   to  a  specified: deformation of tbs-  masyiatic  svc:rj.etrv,   Pieao- I j                        .,                                                                  ..                ..            , , 
I magnetiste cars,   in  the  above  materials,   only appear  as  the  result I 

j of shear- stresses»   ihe   research was  conducted on mono-crystals, -\ 
» ■! 

I They used very sensitive scales, which- would measure forces- of \ 
i                               *yO - 
I lo ' g» to measure the magnetic moments as a function of the \ 
I        :■' 1 

j field« Piesoffiagnatic effects were discovered in bcth samples, § 

I  They emerged in ths deformed samples at spontaneous jnajrniti»« I I         .                     ..                    ... j 

j a9.ti.0rj» The maprrituda of the spontaneous x>iezoma-<?net'ic aoffient I 

I constituted several ÜGSK units per 1 raol (about o.ol.*> of the ) 

I nominal  moment of ferromagnetic materials), P„L» K.apitea noted \ 

t  how closely in this study theory and experiment agreed» The j 

I success of the research depended to the greatest extent em the ; 
I " i' \  proeursment of mono-'Crystc?! samples of those hard to "grow" f 

I crystals (N.K. Mikhailov of the Institute for Problems in I 
l ' 
■ •= 

I  Physics supplied the samples), \ 

j       Si A» liirov and Ifdi", Vzdornov (Institute of Physic» of j 

I  Metals) developed a theory of weak ferroisag-netism in ortho- j 

I  ferrites of the rare earth class -» compound» with rhombic lat™ '■ 
1 *•    ' ; 

j tices, of the type MeFeO.^ iwftere He - a rare earth element bet- I 
5 JJ : 

I ween samarium and lutecium)* They showed the possible directions \ 
'* * I ox   spontaneous, weakly ferromagnetic, mottente- as a. function of | 
* ' 1 
I the magnetic structure. Also investigated was the magnetization I 
i * i 
j . „  ,   ^,„ ..,_„,,^.„..,tmt_»™p»jj*.<».*«'*tw-'*-*™»«.--—a«?(ft*^S^' 



I change in the magnetic field, 'Soakly ferromagnetic materials of I 

f the above type possess a  number of »articular characteristics. I 

| distinguishing there from mono-axial weakly ferromagnetic mate» 
\ 
| rials, »hieb ware stwiies by Dxyaioshinskii* 

i       A,S, Borovik - Romanov reported durinc the dlsr.ufifsi'v,! n« '* 

S research conducted by U.M. Krsines at the Instituts for Problems I 

l  in Physics in the field of magnetic characteristics of cobalt- i 

l  sulfäte. Without a fi<?ld this aubstenca (isoraorphic with resoect l 

)   to ortho-ferrites) does not possess weafe farrc^gnetlsiri, how- ? 

j a?er in a magn2tic field it changes over to a weakly fsrromay» ; 

I netic state« \ 
i                       . > 

j       y.A. Turov and lh5, duseincv (Institute of rhvories of '■ 

1 Metals) found the magnetic resonance frequency of a rnombo» I 

i  heiral, weakly ferromagnetic , anisotropie crystal (either of I 
i f. 

i the hematite or the san^snese-csrbon tvej)» The correstincicH a? :i 
I                     '"            " '■ '       '   •'• " c:" ,| 

| wave lengths lie in the millimeter and centimeter range«. They I i ^ 
found the resonance frequnecy as a function of the iriaKriituie J 

j and direction of the rcagivstic fiald, The results tally with the ; 

| measurements made by Japanese authors» The magnitude of IV
BZV&1Q~\ 

I shinskii's field'1, determined from the date of tiie resonance ! 

| HteasureissKts, agrees -sith the values obtained through magnetic j 

I measxxremania  to within a few per cent* P.L, Kapitoa &;r.phasized j 

i the great importance of expörisiantal research in the resonance f 

| field for the study of this and many other phenomena of low ! 

i  temperature pnysxes« > 

|       7.V. Tolraachev  (Mathematical Institute, Academy of I 

I  Peioncsa, ü(:;SR) reported or a mathematical theory of farroma^- I 

| BotieEu Ke showed that H«isenberg!s model of a ferromagnetic j 

I material is mathsmatically equivalent to the proeiem of the l 

| quadruple (on the) Fermi-operator of the Kamiltoni&n» which was \ 

I  formed earlier in the theory of ouoercomluetivit1/. The speaker 1 
1                                             '                 ' i 
jrexerred to a -nurebor of advantages of tha sußp-ested rsetnod. I 
5 ■* 

;*i-M5.'W«*»f»ÄW.«W,:'A 



I   t 
\ H.O. Eostryukove (Moscow University) measured the heat .  I 

I capacity of nickel™, ssinc-, and. nicksl-zinc ferrites (2öh» Hi).  \ 

i The  ms&svir&ynenis  wehe raade 'between the liquid hydrogen t-essper-a- 
l Ö        o 
; ture and 2 K, At lo K a certain deviation in the heat capacity - 
i ' ■ j 

| of the combined ferrite was soted, The heat capacity is, in this ? 
?      .                                   " "   '        I 
1 case, in the vicinity of the helium terperaturo> about l?o timesj 
! i 
I higher than the heat capacity of the pure nickel ferrite«. The   \ 

-I  temperature dependence of the heat capacity of the mixed ferrite; 
i ■z "*>/"?     - 
f at helium temperature© ie expressed, by the aquation AT + h? 

i furthermore,, the cubic term im about 3<-> tinses larger than tha 
I 
I  heat capacity of the lattice« 

\ 'P.A. Alikha&ov {Institute for Problems in. Physios) held 

I &  very interesting lecture» Ke studied neutronographically tha 

t   i 

| anti~ferroaagnetic fluoride of nickel -over a wi.de teaoerature 
s ■ " 
I range. His nsutronograph technique a/as significantly improved, 

I compared to the methods of oihsr  authors* K*N« Mikhailov, of 
I 
I the sase institute, prepared the anhydrous is±F.y  coispound. Ali- 

| khanov studied, also the temperature dependence of tha magnetic 
2 

reflection irtersityi he found it to he approximately a T ~- 

functionv He came to the conclv.BiQn%  through his study of the 

| reflection intensity ratio (loo) and (eel) (the latter is well 
i 
: resolved due to the increase in resolving power) that tha mag- 

netic moments,  of M.+''- ions are located in the plane (ool)» Re 

also showed that Ivl'F«, possesses weak ferroraaeretisja,, The 

spontaneous Magnetization vectors of the sub-la.ttice foris an 

«ingle of 13- with the hico], direction» 

K.V. ?ol!kenßhtein and w,I, xarchinskaya (Instituts of 

Physics of Metals) did experimental research on tha magneti- 

zation anisotrop;/ of the "disordered" Hi_,Kn alloy» at hsliura 

temperötare-s. These studias were conducted, on  mono-crystal 

| samples, cut - out along directions \_lllj ,: jllo"] * and \_locTj. 
i 

7 



I The magnetisation curves of these samples wars plotted for room-J 

I nitrogen-, hjdrogen-, and helium temperatures* Direction [ill) \ 

I regains at all temperatures the direction of weak magnetisation, * 

j. The  magnitude of the moment in a field of about loo oersted,"   > 

I with rapid cooling to ??° K» grows sharply, while with a further f 

I temperature clroo it starts to ■ decrease. The growth of tfee mag«  [ 
I ' I 
I netic asisotropy odnnot explain the increase of the saturation  ! 
"*  . 1 I field cue to ths temperature drop from nitrogen to helium* even 5 

j for the direction of the weakest magnetiaation, 3,A. Turov suf« f 
I        . • ""' I 
I gestsd that, this discontinuity could be explained as a reswlt I 
j "" ■ 

.j.of the matter, in -ths magnetic field, clanging from the anfei-  j 

ferromagnetic to the fsrronjaimetie stats» 4 
I 

0,0, Galkine. and L,A,„ Chernikova (Moscow  Uaiversit s 
j 

I  measured the alsetric resistance of -ferromagnetic coppar-aickel ! 

! alloys at 8 - 3o° E, as a function of ths temperature« They   I 

I äISO measured, the resistance change in a raagaetic field at 2a0K!» j 

j They found e. correlation between both effects« 'PJm  results are  | 

considered to be a confirmation of tfee fact that electron scat- f I 
•ter xnflusnces ferromagnetic ffi&teri'äls.       '       '       j 

« E.I. Kondorskii, 0aS« S3.iki.na and L.A» Cbernikova (Moscow! 

Ifeivsrsity) discovered that the efctric resistance of ecm-oer- f 

Kicks! alloys nsar the Curie point shcwe-d some abnormal be- f 

h&tfior. For example, the resistance'of a .59^ nickel - k\% copper! 

alloy las a low maxiauai (about one half of ore per cent), which \ 

I lies several tens of degrees above the Curie point, This effect j. 

j- decrsasse in presence of a magnetic field. Kisy suggested an exvf 

plans, t ion of these pheaoaiena by introduein«; the idea of aiasraotici 

fluctuations nsar the point of ferromagnetic transition,       I 
t 

K,I. Kondorskii and V.L. Sedov (Moscow University) studiel 

I the influence, of compressiont acting in all direction©, oa sag- f 

I netic saturation and electric resistance. This research was con« 1 

j ducted on iron, nickel and some other ferromagnetic alloys at   1 



\ low  temperature* f 
2 $ 

I                 Y,.fö. Rods* (Moscow University) seasyr&d the susceptibility | 

I of nickel alleye - copp&r as;i nickel - aiuiriisaura in fields of up 

| to yooo oersted(in ths pamprocess dorsain)'. The susceptibility j 
^                            ■ ; 

j. of the paraproceas is* over a .wide range of temperatures aad con-j 

| cerstratioos, proportional to Til  ": * M.I* Kaganov noted that tho | 
ä * 
s susceptibility vaiuee foundjwer© of the siuse "order of magnitude j 

I as the Ysiyas considered necaesarv for a field to bring- about a \ 
f            '                 '        .3    "  , I 
| change-over of the internal wave functions (--'If/ oersted)* f 

I       B. SUPERCONDUCTIVITY        . I 
i ?. 

I                 At tbs present ti:se the siost important remaining problem ] 

I in superconductivity ie^ after the wort of Bardin, Cooper (Kypsrj 
i                       . "i 
I Shepherd (S/gsf lard),,  and H„N„ Bogolyabo-?, who formed the basis I 
I j 
| principles of the microscopies superconductivity theory, to IXKö J 
j £ 

s out whether it is possible to predict from theory new supsreon- f 

«'duetors with higher critical tejBperatures,. The question of a \ 
I  . "      '           ' ! 
f  criterion   for  superconductivity started  a  lively 'discussion        .   1 
|                                       *, j 
| during tte meeting»   This  question  SBji  raised  ai&A&Ay tnrough. a f 
*                       * I 
| lecture   by S,Y»  Yonsc^skü and K»S,   Svirrskov   (Institute  of j 
f    ' | 
j  Physics  of Metals)»   Ttey showed   (starting with  a  study of aodels« 
f * i  of Ratals In tha ö'cirii cf the  microscopic theory) rd;at there { 
|                 -                  -       - | 
| exists &  ae.finite correlation between the characteristics of j 
I l> I supareonductxvity and fcfcs aagnitude of the effective charge of \ 
I \ 
i  th<s metal ions« A calculation of ths effective charge ot ions \ 
i                                               •                                                                  - ^ i  (nains  SleterEs (Sie-it er) method) showed that the  effective f 
(     "'                   ■ \ 

i  charge of a. superconductor sae, with otip  excaption, sore than | 
I                                   ' f 
j three« Howevers even this criterion (like others, e,g, I 
i I i> Mathias1 (Kattias'i criterion) is sot complete« This -becomas, ! 

| toy example>apparent in the fact that one and ths same metal, 
f 
| but with diriareat crystsliograptie modifications,will or will 

'VlliHfe- •ivjw.sim»». e if*!!'*« J» ntäiwsniWs was«'« rta-4#*r> SV<flS*jW3S*«3"* »s*i»™ 

Q 



| not act as a superconductor, 

j       I.E. BoroHTsfeii (Metallurgical Institute) made an analysis 

j of the fine structures of X»ray -spectra-(emission and absorption}' 

j of a series of sy^reoiruioiivo .compounds, and also triad to CQ®~ I 
i f 

j pare the peculiarities of these spectra ssrith the phenomenon of  f 

t  eupsrconductivitv. '■ \ 
I f 
|       N»h. Aiekseevekii noted during the discussion thai em«   { 

I  pirically ws observe a correlation b^tmeen  th,; critical tssi-    .- 

| pera r,urs of öisautli alloys &.nd the storaic radius, of the second \ 

\  metal* n  we want to talk abort more fundamental criteria» then., i 

j dor öxaorpl*, ■ the important factor could be the number  of "son-  1 

j ducting« electrons per unit volume. However, up to now the ques-J 

I tion of a ouparooniuctivity criterion remains oosn* ! 
* ' I 
I V,L, ^Girsburg (Physical Institute, Academy of Science.   -1 
! ;.^p\ , .    , , . '   ■ i 
j ü, oity i,offu,öraa experimental data with tire Ginabur^ - Landau    t 
i .       i| 
| macroscopic theory of superconductivity. The aquations of this 

| theory wers modified in sacli.a warmer (demonstrated by L.p.     f 

| -Gor'kov, es-e later on down)* as to account for tile fact *h*i I 

I the universal,charge, appearing in this theory, is equal to   | 

j twice the charge of on electron (tho total charge of a Cooper   j 

j (Ktper) pair), He found the values of the parameters,used in    j 

j this thsery, for tin and {less reliable) for aluainum: the value! 

? U for  tin  is about o.l.5ä for aiiiBiinus tlrxs value is about an   I 

| order of magnitude smaller. V.L. Ginzburg mentioned also his   j 

I  rasas concerning the comparison between the macroscopic theo*-v I 

j and the results for thin film« (which has been done before jfrs- 

I .iueutly).   The significant influence of tho frsa path of the 

| eiectroos or the characteristics of superconductors (mainly on 

j the penetration depth of the raagnetic field) was found only 

| recently. Probably ^e may say without doubt that ^e cannot de- 

? duce directly fro?n the characteristics of the fiirr^ tr* pe^e» 

| 

$ 

^M£*JÄO#*TJW«,nS<lNi** JÄffiifjr* MlMiU 

J.0 



£v«^™i^.w^'"£[,ö^^-WHi.*.M>»W:^«),;^,S!i,s^ iu4»«*!«W»<MM«TO*MIW»M^^ 

t 
f tration depth-, which characterises «solid metals. From the point 

I of view of the> contefrsporsry theory it is rather advisable to   jj 
i       * , ^ 
f study thin films as if they wers alloys, where the penetration \ 

[■depth and other characteristics have a eoaitdetely di f fer-sat    ? 

I significance. Proas this-point of view the experimental results i 

of N*V* Savsritskor?s analysis, of thin films appear incompre»   | 

| hensiblei Sows*/er, &,£* Alekssevekii showed during the diacttSsio4 

I. that the data-, on the critical fields of films, which ß»K, Se-   f 

f va&t'y&siav (Crystallo;?raphic Institute, Acadaisy of Sciences,    l 

I USSS) found recently,,- tally well with Zavaritskov's data for    \ 

I  fiffis and his data for solid metals, | 

?      L»P« Qor'kov (Institute for Problems in Physies) reported! 

I izttetr<3stiri# saws, In his first sc-a.psx he deduced fross the micro- ,1 
!.■'.'. -     '' i 
I scopxc theory ehe sauatione of Ginisburu and landau's macroscopic] 
I   ■ "  . "  | 
| thaory, Ks showed that Oinsburg--I.and.att* a equations are cease-  j 

quinces of the isicrotheory, whore the ty - function assumes the  I 
I 

meaning of the ware function of a Cooper (Kuper) pair* He .also  | 

found tha meaning of tha X-- parameter: its magnitude indicates  I 

'I  whether, or not a certain, metal belongs to the London (tondonov- S 
* "  ■ '       ! 

| skii tip) or to the Pippard (Pippardovskii tip) typ-s of super-  | 
i > ' t 
I conductor? he found as expression for this parameter in terms of| 
I .... . l 
| the iuxcrctfteory* Corresponding studies were done also for alloysf 

| which are different, mainly in their ierge y& ■- value (larger 
| than (2) '"')* He showed that if for pure metals the validity 

region of the sacroscopic theory is limited to the immediate 
4 

K 
for an alloyed metal this region is significantly widened, 

vicinity of T     (lo"J  - lo" > de-greee for a Pippard-type metal) s 

jj L,P„ Gor'kov gives in his second paper a microscopic theory oa j 

j the effect of Ea^natic eupex'-coalisg» along: with -an exoression f 
i                                                                 ' '          '"                    " l 
| for the critical field, of super-cooling. He shows that- ia strong | 
I I 
| fields superconductors of the London-type have to have«, with re- 1 
|                ' | 
I spect to euper'-cooling effects» characteristics of sucar-con» i 

iK^r^^lfflXWBiWIWSVW^*^! 
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f duciive alloys, | 

|       ".V, tfonaovskii and hi,". Bvirskii {Institute of Physics ! 

I of Metal©} studied theox-eticaily the problem of super conduct!-» 

\ vity of ferromagnetic Biet als» lhay found that the (e-d) »exchange ; 
t i 
5 of interaction has to show some influence on the critical istß- \ 
f i 

? peraiure of superconductorss and also on the characteristics of I 

t  the superconductive phases,. Ixi particular; the interaction bet- " 

I  ween electrons and ferroir;agnona hao to reduce the electron - 

1 phonon a.f traction int'-jractioa and thuir oppose superconductivity» < 

\  The authors presented ar interest-itp? hypothesis on the, in prin- j 

i eiple possible r appearance of low temperature phonon ferroraag-» \ 
f ■' 

| notism as a rearil.t of otroaq elactron-plioxion interaction of in- ;j 

I terns.! «isetrosa (analogous to the appearance of supercoiuiucti- i 

I vity as a result of electron-phonon interaction of nconducting" l, 

I electrons), { 

I .     GoF* hharkov (Physical Institute, Academy of Sciences, | 
'. 1 
I USPlt) investigated the problem of the pure and the intermediate j 

i superconductive states« which is encountered in ferroiaagnatie ; 

I superconductors* These otataa are possible under  certain con- | 

* ditions, in aorna intervals of the magnetic fields« he calculated j 

J the srructirre of the intermediate tstate of a slab in a normal j 

1 field (in ths sairit of Landau?s studv). ? 
1                                           ,                  v i 
'       A»L Shsl 5fiik:ov ana Pol» Ginzburr «; Moscow Ifn.iversa.ty; I 
I                                                                                             " I 
i. dealt in their rorcrt with the characteristics of trim films* ! 
I            ' i 
\  The films, with a thickness between oil. micron aril several mi- 1 
) I' 
pcrciis, «ore of tubular shape, fend were applied on. s. yiass | 

fbackiKK; at room temoarstyre by sirsjultanaous evaporation insida I 

j a high vacuum, They investigated the critical magnetic fields \ 

I and  the critical, currents in ths vicinity of the critical tern- \ 
I i 
jperature. The results were evaluated on tue basxs of the Gxnz- | 
f 5 

■ i burg - Le.rs.daii Theory» The influence of temperature and thickness,! 
i I 
|which can he predicted from this theory, was proven qualitative- f 

f»>,»^.vif*'Ji'*i»sri5*!^'!W***"-WTy'* 
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I ly; however, the critical currents appear to bs unusually low i 

\ ('because of structural defects). The penetration dspth was meas- \ 

| urea to be about o.2. ;.. - about J> tirces more than Zavaritskov 's ' 

I data indicated» £';»h, Mihheeva (Institute for Problems in Physics) 

\ disclosed during tha discussion that she together with N,d» < 

• Aiekseevskii had also studied the critical currents of a tin ; 

\ film, however, they used a different configuration (circular ' 

\  discs with radial current flow}» Tbase   films vszrz   analyzed with. 
H 

1 the impulse-method. The films were evaporareo. on gtaas oncKings . 

; at room es well as loser temperatures* 'Ins .\T  --  T^. - T d-ipsnieneel 

| of the critical current, according to the theoretical {J£)-J/'"Law{ 

\  can with films, obtained by the firat sethois be observed only  ; 

I at A.T-ä:0*o5°; at iarser ,4? (but with filvna and evaporations at 

\  liquid nitrogen tsrriperatursa already beginning with the smallest j 

I ,..\T)   s linear relation takes over, The absolute value of tr.a crit»f 

1 icöl currents were, howavar, closa to the predictions of tha    | 

5 theory, i'anv -anticipants of the discussion snuhasized the sost \ 
I ~ * 
{ important role of the structures of the films, -.'hiich actuary   j 

I may bs far from the idsal structure as-mised by the theory, it i 

\ was also recommended to study the films through an electron- ; 
j - J 

! microscope. Purtuerr.ore , it was noted that it would be desirable; 
! '• 
I to conduct,, parallel with the T'easuremento of the critical      •■ 
i "                                                                                                                          \ 
\ currents and fields, an investigation of the fre-J paths of tne \ 

I electrons in thafilna,        ' j 

|       Zu.V. Sharvhn's and VIF« Gsntnahhar's (Irißtitut^ for Prob 4 

I löirs in Physics) report caused great interest „Thaj  studied the   ; 

\   penetration depth of the magnetic field in superconductors as a j 

s function of the magnitude of the fi'ald. This dependence is vary \ 

1 interesting iron the point of view of specifying more accurately! 

j the parameters in the modern version of the Ginxburg - Landau 

I theory. The authors developed an intricate technique for oa&s- 

| uring small changes of the penetration depth» lbs meaanreniantf 

Y2;- 
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I 
•; were made by comparing the frequencies of two oscillators, com 

t pleteiy submerged In liquid heiiuK, Inside ths self-induction 

I coil5 Towing  the circuit of one ■      of the oscillators, was 

I  located a sample, upon which a parallel raagcetic field was ap- 

• plied; the frequency of ths second oscillator remained fixed, • 

', The frequency difference was determined through a pulse method» •. 

| This apparatus was so sensitive that it was possible to rsaasure > 

f changes in penetration depth of o»?.  Ä. The author«? obtained pre- * 

\   lirrdnary results for tin» The penetration depth, for weak fielde? 
' pi 
■ \as was to ba expected), grows proportional to H"; with stronger ' 

[ fields they observed a deviation from this expression« ??.£!, ' 

i Alekseevsfcii mentioned thai; such a technique;, developed by ' 

| Shalov in the USAS can also be utilized for different measure« 

j meats of small   changes in length (for example, to .determine ; 

j volutes changes during the break-down of superconductivity), ! 

.;       N..V» Savaritskii (Institute for Problems in Physics) rs» | 
■ s 

j ported on this maasirresarts of the the mal comiuetivity of 1 

: gallium at temperatures ranging" from o.l" to it,2u K. He in- : 
I 
1 vestigated samples with different degrees of purity (the re~ \ 

f sistarce ratio at helium and room te^reraturs was bstwsen ! 
* *' i 

! o.oo$?£ and 1-5/&) and w:ith different crystalloyraphic orients- j 

\ tions. lis measured the thermal conductivity of the superconduc- \ 
\ 

{' 'i v P* „  1" h t» V', t\ r1; -, pi 1   n r* ■h intermediate states* He observe 

j anisotropy of the therssl conductivity in tne superconductive ! 

| state, which apparently is the reflection of the anisotropy of \ 
i i 
\   the er.argy-slit width of ths gallium spectrum. The thermal re- I 
l                                                                       ' I 
i s.iEtances in the intermediate state, increased significantly, j 
i \ 

| This is true not only for the therms! conductivity of the iatticf 

j but also for ths thermal conductivity of ths electrons. Tue i&t-j 
I I 
l  tsr effect  is awoarsntly connected :vith the scattering of nor« t I               * *      ,/                           .... % 
i * 
I mal electrons on the boundaries of sanercojiductive and of nor- t 

! Rial  re?:i lone, 
* :p«ar *-s* «wiwiff 
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|                                                                                                                                                ' I 
s       P.A, Eezugli«, A. A, Galkin, and. A.P. Korolyuk (Physical- I 

{ Technical Instituts, Academy of Sciences« Ufcranian SSH) in- ' t 
I       ,                                                                    ■■■-.- •• 
J vestxgatecl the absorption of suparsonie frequencies of 7o Hega» ' 

[ cycles (tns rare length is of ordsr'- o.l ma) in suoercoriäuetj?«* 
I , . ■ t 

i tin as a innction of crystgiloirraphic orientation, The" absorp- t 
i        .                               •      '     ' i 
| tion coefficient is strongly dependent on the, crystallographic ! 

I  orientation» and is» therefore, in the opinion of the authors, I 

I  an indication, of the anisotropy of the enerpjv slit. The authors ? 

! obtained results» which, they think, give reason to believe that? 

1 the critical temperature is a wesit function of the crvstallo- I 

f graphic 0 riant at io'ti. | 
\ ä |       M.I, Khuravlev, (3*S. Shdatsov, and N»S, Aleksserski (Hos- 1 
? ;i 

I co«r university) presented a. patter on the superconductivity of i 
...                      "' "          ' I 

* bismuth compounds, 1?h© great auaber of bismuth alloys« which ! 

| were investigated by the authors, and marry of «rich were sxrper- !| 
j                                     " I 
| conductive, allowed to establish two groups of isofiiorpJaie super-j 

| conductive compounds of hisauth; one with alk.ali-Eietals aad the \ 

\  oilier with metals of the 8th periodic groups Type ABi0 (A ^ K» f 

| Hb» Cs) and type BBi ( B =■ Ni, Eh', Pt). They found a number of \ 

f correlations between the .critical temperature and the structur» \ 
| ,  ,_                           *                 " t 
I ax characteristics of the alloye (atomic radii of the com- S 

I  pcrents» Bi - Ei distance). Thsy also ex-Dressed some ideas about! 

\  the probable structure of superconductive .modifications of pure J 

I oasmurh. | 
i 5 

! i 
{       •                  ■ } 

C. 3LECTPC® CHARA.C13MSTXC5 OF H3TALS AT LOW '! 

TßKPESAlüßSS ! 

The report by ft.B. Alekseevskii and Yu„ P. Gaidukov | 

; (Institute for Problems in Physics) "Investigations of Magneto- \ 

j resistive Characteristics as a Method of Studying the Surfaces 

| of Perai - Metals'8 and the paper by I„M. Lifehite and V.O. 
I • .1 
i j 
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' I Peecimn&koir (Fbysiesl^T&eltnieal Institute, Academy of Sciences» I 

Ukranian SSSL Kharkov Uaivereity) "On the Theory of Magnetore~ | 
l 

sistive "Phsnorasna5*   (tfc.e  lecture» was given by Klä«  .ilekesetakit) 

! were raihar dst&ilad aad intarssting',   The  further dcfvelopiaeiifc > 

f  of the results,  which, were  presented at  the last  meeting in | 
i I 
I Tibiiai, lead to a etudy of tie resistance of Kioao<-erystals of ( 
!                 ,' ■ 1 

<  gold, eail^erj. comner, tin, mercury* thallium, and ^alli'trss in a f 
[.              -i ! 
1 sagsaetic fiald. Th&  'results of thie study allow us to' cosse fco i 

I the firm conclusion that all these astals .have open Ferjci-sar- ? 

I faces. For copper asci silver, (Similarly ae for gold» a.ß s.¥er~ | 

I aging over the aagies leads to a linear law of rsslstsace changef 

I of poly-crystals in magnetic fields« This relation lias been dls~| 

I covered by ?»La Kaptsa» This law can be considered as a cri~ \ 

I terion for the eqtleianc® of opem fermi-smrfacee on single va- J 
I                                                                                            ...... i 
I lesace meiels*   Based <m. stereoprrs/pfeie projections of  particular * 
I                                                                  -     '         •       '                                          • f 
i  dirsctione of the magnetic  field is tö.s  conclusion that  for | 
I I |  gold*  silver $   ana  copper the  Ferffli.-sxs.rfs.cws represent; sjpaee | 

I  lattices,,   formed by corrugated cylinders with their axae along * 

!   ill! I    and     illo]   (gold,   silver-)   \iili   , \ lie 1   ,'[ool)    (copper) J 

I  ffa& Fer2si-8u.rfa.c0  is apparently«  in the  case  of thallium sm.& 1 

!  gallium  (less symsaetric strv-cturee)»   a. corrugated'plane»  Lead j 
! '*"                                                                     "' i * sad possibly tie have F^rasi-sarfaees of th«   first kind,  with J 
E          '       ■                                           ..     ' I 
| the cylinder axes alo.ng [ill] (lead), [plo*l  ancf |jlll (tin). \ 

t Abospsrisos of the data, with the cosputad results of some actual! I ,                               - I 
I Fsrad.-surface types» done by I,M, Lifshits and V,G. Peschanskii, | 

I mads it possibl® to find the values for paras«* tere öf the P«*rai-| 
i                                                                                        " I I  surface of polcL A value of almost exactly 1 electron per  atosa | 
I ■        ■"                    ■   •                 . ., I 
I was obtained as t.ha electron concentration* i'he s5eae'ares©R.t; oi i 
* * 
1 Hall's constant for silver, performed for two  direction of th© I 

| ffiagnotlc field (aiaisas and maxarauis of the polar axagr&is,) re- | 

j suited in. finding the radius of the Fermi-sphere? it is equal | 

| to 6,1 e¥l Also estimated was the diameter of the tubes, which J 
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X  form the space lattice* K»E* AlekseeTsfcii reported also on at- j 

f tempts to influence Fermi«s-at faces through v>rassure (for tin: f 
I . ~   "   . I 
4oo alms of pressure did not yield any results) and alloying ' 

(solid solutions of lead «■ sodium do apparently show the pos- ;. 

j sibility of such effects)e In summary, it is possible to point f 
I ' j 
\  out that silvers gold, copper», lead, fcin4 thallium, gallium, j 

I  sine» cadmium* lithium can be counted -(with -a greater or lesser | 

I degree of certainty) araong metal© with open Fermi-surfacos, bis- i 
! ' " .. . I j reuth,   a.ntxinonv,   indium,   sodium*  beryiixuns,   tungsten,   axmaxnusi, ! 
I        ■  " \ I 
j ami rasrcury belong to those with closed Fermx-siir laces * | 

!       S.S. Borovi'k and V„G« Volotskaya (Physical-Technical in- | 

stituis, Academy of Sciences, Ukrardan S.SH) investigated mag- 1 
» ' I 
I nötoresisti'^e phenomena of indium and aluminum xn strong efiec- 4 

I tive fields, which they could get only because ol" the high I 
t ' O O '? 
f purxtv of the metale (resistance ratios at 4**2 K arid 29o K | 
i .. I' 
I were o.oob^ and 0,0^^, respectively)» The ratio of the free path! 
!        ■ » to tue radius of the Ls.rmor orbit, was several tan*?, They «seas- | 

j «red "also tha Hall effect stiel the resistance, as-a function of j 
i i 
the magnetic field« tfith alumiriusri they observed a saturation oi \ 

I - 
1 the resistance in the ssa-metic field function« which refuted | 
S ' | 
I Leute and Olson's «.Lyuta, Olsen) results, which they obtained inj 

I  pulse type fields» The Hall field in strong magnetic fields ex» 
! 
I ceeds by several times the electric field along the currant. | 

I The results for indium are witnesses in favor of ite Fermi-sur- | 
! p     .  . I face 0exng closea, 5 

■I,K, LifshitB (Pnysical-Techrxical Instituts, Academy of { 
' i ■ 

I Sciences, Ufcranian SSH) reported irit ere stint' theoretical I 
I ■ i 
j fladings. Re studied possible abnormalities of tha magnatora- »; 

f sistiv© effects in. rag-ions of great tressursc. These deviations | 
I " s 
I are the result of a change la the topclo^y of the Fer>tii«-sur£aces I 

I because of the high pressure» which must naturally lead to a | 
I ■ I 
1 sharp change In the characteristics of tha »ssial - to a phase 1 

1? 



I transition. The peculiar electron density, observed during 

I transition, saust lead to a change in thermodynamic characterise 

tics (thermal conductivity, magnetic susceptibility, eosipressx» - 

fbility), while the cbange is dynamic characteristics must ; 
f                   " '                                                                                                                                                            , i 
| naturalIj result in a change in  the kinetic coefficients (for j 

1 example, change in resistance). It ie curious to note that the j 

I peculiarities in the first and second group of characteristics ? 

\  atvnear alonp different directions from  the transition point. » 
« '* '■               ' ~J  " I 
I  The thermodynamic potential, as a function of the pressure, at | 

= r. ->B  (whore l? - pressure of transition) contains -the term \ 

i t 
j (p » Iv)2^2 » i»®« tfie transition can be called, using Ehren™ j 

I fest's (Irenfest) terminology, '"transition of the 2l4~th - kin.dM.| 

1 Estimating p,, will yield' values'in the tens of thousands of I 
i        ' I i atmosphere©» High pressures are, to © certain degree, equivalents 

I tn alloying- (alloying- of the order of tenths of one per cent are '■* 

j reou-irad). howevers alloying saiesrs out the transition.» | 

I       L.3, Kan and B.G. Laaarev (Physical-Technical Institute, j 
| J 
Academy of Sciences* Ukranian BSE) reported preliminary results t 

' I 
I of experimental investigations of the influence nigh pressures « 
I     "                       ,                    , I 
j (say up to l?oo ©ttss), combined with low temperatures» have on 
s                                                       * ' 
the resistance ox mono-crystals of Silac and tin. They observed f 

I S 
'an increase in resistance of 2o - 5o%  due to the application of | 

I i 
\  pressure. The zinc sample, having its axis oriented closely j 

I along the direction öf the hexagon axis of the crystal* ex« j 

| hibited a particularly large valus of the effect» and also a. ■« I          .... I 
complicated nort-aonotore dependence of the resistance upon the s 

<:  pressure, \ 
i j 
\                  G.E. Zil'berman and 1,0. Kulik (Kharkov) conducted a \ 
i i 
\  theoretical etudv of the problems of quantue oscillations of the J 
I               "       *" I 
1 electros yield*caused by the photoeffeet, as a function of the 1 

I magnetic fielet» A study of these oscillations4 in contrast to | 
\ 1 



I other msthods of investigating the electron structure, will ap- 

j parently yield information not only on the uppsrasost Fermi~sur~- I 

| facej but also on deeper situated layers, i 

I       A,A, Galkin and ä.P. Korolyuk (Physical-Teclmiaal In- j 

| ßtitute, Academy cf Sciences, TJUrar.iajs 5£h. Ba.Uotechnical ard I 
i                            _ j 
| electronic institutes Academy of Sciences, USSR) studied the f 

| oscillations of tie Absorption coefficient cf supersonic fre» ' 

j qusncies between 17 &sd 2co Megacycles of mono-crystals of sine, ? 

] tin, and bismuth in a low temperature field. This technique I 

j furnishes the chance to investigate the structure of the Fsrisi- j 

j surfaces of metals« The  period of the oscillation (as function j 

I of II ' ) is constant» but depends oa the frequence« Thev found I 
I                                                " " i 
| this phenomenon to be strongly anisotropic. f 

]       F,B. BraBdt (Moscow University} discovered, as a result ' 
j # . .   j,  .        - it 
| OJ fais acuities of ths magnetic susceptibility of bismuth at f 

j temperatures ranging from o.o5° to 0.1° K, in fialde of up to j 

| 13 ooo oersted ( the author was the first to succeed in this un-j 

{  dsrtaking at such temperatures), along with the ueual oecilla- I 

\  t±onst   radio-frsquaney oscillations of the susceptibility, and \ 

| came to s series of conclusions concerning the Fersi-surfa.ee, j 

j which is responsible for this appearance of a group of holes. \ 

j       E.N» Aleksüxiärov,   B.I. Vsrkin, and I.V. Svechkarev f 
I - 
| (Phyeical-TftchnicaL Instituts, Aeadsrt-y of «ciencee, Ukranian j 

I SdS) studied the magnetic susceptibility of memo-crystal san- S 

I pies or indium, lead, and copper between room» and hydrogen f 

| temperature. They found that the aniaotropy of the simceptioi- | 

| lity changes, strongly with the temperature. For example, the j 

j susceptibility of indiu.T, lined up parallel to the major axis, ! 

j grows by a factor of three if the temperature is lowered , j 

j while the direction perpendicular to the axis almost no chan/ras I 

j exhibits, According to the authors these experiments Drove the j 

| temperature variation of the susceptibility of the elements I 
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\ which show a large period ds Haase « von Älfven - effect, to be 

| defined by unusually few groups of electrons, 
i 
|       .b„J, ?erkia and I,M. Draitrienko (Physical-Technical In- 

* stitute, Academy of Sciences*,' ukranien fSK) measured the period 

I  of the susceptibility oscillations or raono-cryutals of ainc as 

S a function of pressures between o -* 2ooo at~m. To obtain the 

i pressure data they utilised the critical tan>paratirre shift of a 

I  superconductive tin ring, whicli vms placed Irisxas  a high-pres- 

eure vessel, and which surrounded* the sample. The period of the 

oscillation turned cut to be a rather complicated function of 

I  the pressure» 
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I I.A. Gindin, B*G, Lazarevy Ya, D, Starodubov and V.J.. 

| Khotteevieh (Physical-Technical Institute, Aceiemy of Sciences,  ; 

| Dkranian EC'B)   presented a yaper dealing with the future study   ; 

| of low temperature polymorphism. The nu^bsr of petals *iih low  j 
f *.     ■      •      .       ■                              ' |_ temperature poiynorphiss has been somewhat s-ctendsd: we have .now' 

! in sad iti on to tin, lithium, sodium, bismuth, mercury, a.n 

he 
! 

eryixium, also potassium ami   ( with less certainty) üinc and 

* aiag.nesi.ura. A survey of this list confirms the idea that this 

I   phen.omanoniis a chsractaristic of not-alosely-yaeked metals, 

i ifl'JV O'itt •XYväi   BOBe data on the pnysical characteristics: of the 

.ratura modification of bisauth, They also measured 

| core fully the au-ache.ri.icjJ. deformation, curves at temperatures b;r 

j ween ??J-  99 K,   and defined the tre.nsi.tioa temperature more 

j accurately (it is equal, to 83 K +_ 2   ).   The Tae-isurexmnts  of the 

i ©Isctrical conductivity showed that the los temperature modi- 

I fication of bismuth possesses a higher conductivity, and that 

I xt  changes (at about ? K) to its superconductive state, 
I 
I       B.C-. Lasarev, d.E, Sarnenanko, and A.I. Sudovtsav 

^IPhyaicai-lechnical Institute, Academy of Sciences, Ukranian 
ft? *.up1*&mi tatty',*;} 
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J SSE) reported on the superconductivity of beryllium, and on its f 
I I I low temperature polymorphism» The research was ■ con&uetect OB. thxn £ 
I ' " ■ I 

I films   (thickness t  ^oo -•  I5oo A),  Tha  low tespperature  rsodifi- ; 

! .     • o  ■ , . 
f cation exists down to about po K» sxvst  heatxng a. saapie to a  ; 
I '• 
; higher temperature'and then cooling it down to helium tempera-- r 

f ture, results in the superconductive transition (which is      I 
I • J 
t characteristic of the low temperature 'phase) not being complete • 
i (-j ■   . j 

j any longer; by heating to So" K (this temperature is to a car-  ? 
ji   "    "     :       ' ■    • ■ i 

| tain degree dependent on the exposure time) the low temperature ? 
'i    ■ '' i 
:! SiOdification disappears completely* Ihey roeesured the resistance i 

f change curves,, while the films were heatsd to roosi temperature? | 

I two levels ware observed during this process: one near the actu-] 

I al low temperature modification and oas after transition (about \ 

I  to 2oo" K). It is possible that the low temperature modification! 

| which can be observed in beryllium filmsi   coincides with its lowj 

| temperature modification due: to tha plastic deformation of the  | 
i • solid Kistal 

ä..moilov, E*¥„ Sklyarevskii, and'K„P» Stepanov 

(Atomic haergy Institute, Academy of Sciences, USSS) studied 
| 
1 nuclear polarization of weakly magnatis elements, which were   } 

I 
j transformed into ferromagnetic materialss at super-low tern-    ( 
I 1 \k "122     i 
j peraxurss, The nuclear polarisation parameters oi AH   , So   , ; 
I      1Q8 ? 
! and Au " , dxluted in iron at temperatures of several hundred   I 

I degrees,j are determined from the aaisotropy of the ^'-radiation  f 
I I 
j of these nucleife » We can find tha experimentally measured     } 

| value ^<£ , in accordance with existing ideas, from the effective'^ 

I internal magnetic field H at location points of the radioactive » 
i nuclei« Aa estimate of H showed that the internal field contri« s 

i s 
t . s 
i outes» xn  this case,for indiumt antimony, and gold more than    \ 

I 1.5o ooo, 3^-o ooo, and 1 2oo ooo oersted, respectively,, The     | 
« k 
I polarisation level of the listed nuclei at the lower end of the i I 
| achieved temperatures (3o - pot?) was sufficient to conduct a    | 



( eeriss-of nuclear eiq?erisi.ssts,   The   technique  applied in  the 

j nucle&r..polarisation is apparently a common, one, | 

I A»V-  Kogan reported that at  the Leningrad Physical-feca 

paerimant© wt>re  conducted with So 
'iö 

!■ nieal Institut© analogous 
S and Co6° solution In Ironj they found values for the internal  | 
I i 
| field, wfaiob »©re of about ths, sais.s ordar. of magnituae.       j 

I K.B* YlasoY llastiiuts of Physics of Metals.» ItcMeiBj of * 

f *>ci©»e*»e. ttfiSRV studied theoretically the rotation of. the pola- | 

| riaation plane,of elastic waves in metals, magnetically pola- J 

] risssd by" applying a magnetic field. The absorption of the super« j 

] 'scale frequencies 'in a magnetic field can formally bo expressed j 

through th.® dynamic tenser of the elasticity modulus* those com-| 

I ponente are coftpl** qu&^titi&s and are functions of the aagneticj 

j field*.Kew Components of'this tensor appear in tha reagaetic | 

I field, and new phyeic&l phenomena correepom! to tHess componentsj 

j In particular, there has to be a significant effect due to the j 

j rotation of tae polariaatiou plane of the cross-Wise, elastic j 

I waves, which trowel along the field? the rotation in a field of j 

( about loo oersted b,as to be a fe«? (maybe even tens of degrses)  ! 
| I; 

degrees for 1 em. of- sound path« j 

I     . fie Sitpe rinse at conducted, fey H.I. Kriv3co, 1»I« &ib>ai;soY,  j 

! enu N.M. Ewinov (Leningrad Physical-Technical Institute, Aoaderayj 

j of Sciences, USSR) »ro«sodl great interest. The anthers studied j 

th* dm ami c resonance of Cu->0 crystals at liquid fesiiusi tarn-   J 
I ^ 1 
| perature. They conducted their measurement*! on 3 x.  3 x 1 m»    j 

I slabs, which were positioned ia the loop (aritinode'?} Q£ the   ■ j 

electric field issside a wave guide? the wave length was. about  | 

j 3 em* The absorption spectra they found confirm the existence of ; 

I pol&rsns (polyaronii) in. copper oxide« Tie efforts smla it 

I possible to estimate tie effective me.es of a potarons it is 

I about 6 ~ ? times the mass of as electron. 

1      Five papers on  semiconductors were discussed during the 
j^Klitf«.»^^^^^ 

««»aW^.Wifliw.f^HWn^^ 

^ 



!     ■.       , ". < 

> general session (all,, except for one, were written at the in-   1 
f s 
I  stitute for Semiconductor©, Academy of Sciences, USSfi), The \ 

J firs«; three reports - S,SS Shalita and I.N. Tiwchenkoj I.V.     •• 

['Mo chan and. T»¥4 Ssiraovoi? Yu«, K» Obrazteova - d«slt. w* t,b stpd-^-s 
} '"" j 
j ol entrainaent characteristics of current carriers in semicon-  I 
i   , I 
f doctors, which move during  the? heat propagation process of the  ( 

| pboöons (this phenomenon was predicted aad was calculated for  * 

[ oetais by L*Eh Gur&vich) „   The ' first lecture reported on. the    \ 

I thermo~eXfcctr<k&ctive fores (terso - e»'d,s, -s termo-slekfcro»    f 

j dvishyushchaya sila ?) of tellurium at temperatures between    ? 
f .,o  » o ,.,, ,., I 
| t~    - :>oo K, tss ttiermo -seif shows at low temperatures (less    f ' 

j than. 50 K)   a  sharp increase,,, which sosn starts to drop as the  j 

temperature decreases further Qaae than 8? £}. lie change in  ] 

the- thermo « srsvf with temperature conforms satisfttctorly with  1 

I the  results, which were deduced from  the theory of interaction  ? 
■ " .* 

oeiween a. aon-ecjuilibriun,. phonoa distribution and the current   1 
'I 

fjö.rr-xs:es xn & non-H.mil ortuy heated semiconductor*   The  seccmrt  re-   i I 
| port dealt with the influence entrainaient has on the tharmo-aia/j-j 

j aetic effect in p « germanium« The  temperature depesidsnce of thej 

S parallel and the normal effects were investigated, The ralaxa-»  ■* 
ü . .   . .       ,   ' ' " f 
| lion tunes, as functions of the temperature, characterising the f 

j interaction of "holas" and electrons with parallel loag-wave   I 

|-phoneme, turned out to corsfurm»   Yu„N« Obra^tao'S'a is report    f 

j eab»:itted a theory em the influence of the »ntrainfii&nt of tha I 

j current carriers through phonons OB the thermo-m&cRötic effects 1 
I I 
| in eeKiconductors, The theoretical curves are elos« .to the ex» j 

j'perimental results of I.V. Moefa&n and T.V. Swirnovoi, | 

|      G»S, Films* and G„L„ Bir's theoretical paper dealt with I 
\    .                                                                                                   ' 1 
j the influence of mechanical deformation on. the characteristics j 

| of semiconductors with complicated internal structures» The low I 

I temperature electrical characteristics of semiconductors must | 

I change sharply (change in effective carrier mass, emergence of f 
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f anisofropy, etc») as their energy spectrum degenerates during-   | 
i -             ->        , 

| the deformation, wrier causes the change in the symmetry of the f 

| crystal» This phenomenon can be expected in cubic crystals at 

| töETperatures or about o«l'*' K, and at relative? deformations of 

I the order of IG d                                         i 
i I 
I i.M, Lifshits and M8I, .Kagauov (Physical-Technical In™   I 

I stitute» Academy of Sciences, Ukranian SS'k)   conducted a theo™   I 

I retical study of the elsctron resonance in semiconductors in    I 
i - 
| crossed, electric and magnetic fields, ka  we know» a free elec-  ? 

| iron drifts in crossed fields in a direction normal to both    f 

5 fields j and simultaneously oscili£.tes with. a. Larsior frequency  ! 

| u-i „ — «•■• , Tna frequency of tue oscillations of 3 solid con-   I 

| ductor isj determined from the dispersion law, Uxrerimftntallv   * 
I .           "    1 
| this snay appear in the dependence of the dynamic frequency on  ! 
I . .                                            ■                                        I 
| the current passing through the sample* The frequency changa of | 

| the resonance is Ä ~ ~r —(for small electric fields)» This  1 

| effect must be small in metals, as the E   is small for a given  \ 

j current» A quadratic dispersion law usually applies to ssmieon»» i 

i ductore. However, it appears that this effect nas to be observed? 

j xr gerrr^iur and silicon with "holes'*, wcäte   the dispersion law { 

I deviates from the quaJrs.tic form; irr this cass, apparently we  \ 

\ may expect an offset of about .Jed, with an electric field of   \ 
f ■  J ;    -  vveosrs                                         :• 
l asiout £+o - do ——  • in setals we will most t^robeblv observe  \ 
!". *-.' rfi                                                                                                                    '■                            ■■'                                                > 

I £ 
I Reports by   the representatives of the symposia, taking  ! 

I place during the days of the meeting, w^re given to tha generalj 

I session or ythe final day, These reports were giver by I.M. Lif- j 

\ shSts, M..P. Mallsov, S.S. Shal't, and A.N. Orlov. Trey were brief? 

I suEsari.es of papers diacuKssd at the symposia,, One of the oapersl, 

| &  paper by I.M. Lifshits or kinetics of the orceess of e^tab-  I 
I '                  S 
1 lishing an order,, produced a lively discussion amon*~ the rax-  I 

| tieiparts of the conference. The problem is the following:     1 

2k 



I A system „is transferred by aea.ns of hardening into temperature  I 

I regions below the phs.ss transition point (the "ordered" region), f 

j and the proeees of establishing order is studied as a function  ? 

I  of time. Thv   si^piewt cause  of the system, characterized by two i 

? states; «V and !!~!! (for example, "up" or ,!down» ion spin), were! 

l  analysed completely. The entire space is divided, during the-    I 

I  process of establishing order, into alternating domains of !*+l! ' 

\  and "-'% The process advances in the direction of decreasing 

| the surfaces of ths "apider-web" boundaries, so trat the domain i 

]  will increase gradually. The disadvantage of the boundary sur- ] 

; laces with respect fco the entropy plays the most important role. I 

! Tii3 i1>f.SlL..üJr^!; °f the domains R grows with tim« t accordir-c to   : 
1 5.-  .. \>  2  _ 7'    - " *°      ;; 
j R    ■■■^ |(a 7 IT ) ■ t  (where a - parameter of the iettice, r - 

| characteristic time), until the domains bscoma the- same order of I 

j oissa &s  a crystallite; after that the domains i!e6t" each other, | 

\ The  characteristic time r, it takes to establish an order in a  ! 

j eciia solution is apparently of tha order of fractions of a     < 
i      , 
| secona up to minutes; it serins to be« f'nr t^e c«^a of i*r a^ti-  * J •      „    '   ■ - -  - ■ -   , 

I  fsrroaisgnptic transfer, of th* ordar of lo*"& sec. This stu-iy is ; 

j of great interest in low temperature Phvsicfi« wu9r? we c-^te^    ' 

\  deal with phase transfer of the second kird«,                   -! 

I „, ,      . 
I -me   JOiiosmg'  reports  were   also  ,^ivon  at   the   symposia. 
I "'            "          j 
i I.A. Kvasnikov and V.V, Tolmach^v (Mathematical. Institute,      • 

j Academy of .Sciences» U3GE) studied a few possibilities of ap- | 

j plying methods of the auparconductivity theory to rrobiems of I 

j the basic stats of antiferromagnetic materials, and attempted ; 

j to estimate the energy of this particular state, The Polish I 

j scientist 2. Golyasevich (Joint Institute of Kuclear Research) ) 

I analyzed the interaction aystan, of ferznione (fermienii) (super- I 

| conductor), and showed that in the excitation ooeetrura of such a I 
* "' I 
| system there may exist a branch, corresponding to a pairing; of  | 

jparticles with- equal apin (something of the order of spin waves), f 
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| L.P« Pitaevfökii, ¥UM, Lif shits, and I.S, .Dziyalo'shinakil (in- 
■ | 

I stituts for Probleme'in Physics) analyzed the characteristics 
t 

| of a helium II film» They showed that an additional term eaters 

j the the r mo dynamic potential of the'filia, which is a function of 
t  ■                                                                                                                         ft /  "SU ' ! 

j the thickness of the film* d, assd obeys the function iVdv; the • j 

I  constant A can be expressed through the characteristics of the i 

]  film and its backing» ¥«» G,' Maffleladlsse and S.o. K&tinyart     ■ | 

i  (Tiblisi UniT?ersity) tonöhuctaä a theoretical study of the in«- 

\  fluence rotation has on the oscillatory daraoing coefficient of 
i    '                                 '          "                  ■ \ 
\  a dxsc in .helium II^ &,na  explained eome of the peculiarities of \ 
- ' { this phenomenonj which were observed experimentally, B.K« £sel*«| 

s so« (Physical-Technical Institute» Academy of Sciences, ■ IJkra- | 
I                                     ' >; 
| nian SS3R) told about the use of carbon absorption pumps to oh- ,[ 

| tain lern temperatures (tesperatüres of the order of 0,8 ¥..  can I 
i '? 
I easily be attained). fcl.B* Bra&dt (Moscow? University) reported | 
*'.-'■                           "   ' :l 
j on simple spring scales with a sensitivity of o.ojj »ig, and on, i 

I a method of obtaining high pressures (up to lo 000 - 2o 000 ati»s| 

f at low temperatures» A..G« Zel'dovich (Joint. Institute of Nuc- jj 

I iesr Research) reported on tha development ana the starting up f 
I                                 "" I 
j of ariioiiization ckaEber» based, on liquid hydrogen, with a vol- I 

I ume of 5o 1, and which operates, in a magnetic field of Ik  000 j 

I oersted 5, also an tbe production of hydrogen with 80% oars-hydro-1 

I gen (the evaporation rate of such converted hydro/ten is« cora- ! 
i'           "   .             ,               -         . i 
I  pared, to normal hydrogen» when stored» drastically reduced), ! 

\  and finally also on &  method developed at their institute, per- 

mitting- gases in liquifiers to he clearM of oils* I*D, Kurova 

(Moscow University) reported on studies of characteristics of 
f o 0 j extremely pare  gsrtnaniujK. at  temperatures of 3oo  -2,5    K,   E.I. 

haav&ritskaya reported 0:0.  research  done   .lointlv with B.M»   Wool 
I 
I vVuL) em the temperature function of the (p~n)-transfer in g-sr- 

g manium„ o-tfer a wide temperature range» I.A. Randin. (Physical- 

I'Technical Institute, Aca.is ray of Sciences, Ukrainian S8R) studied 
»^^■>WWta«i«^tf>lW*«j^^ 
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the influence of the preliminary plastic deformation, of tech-   f 

t  nieal iron oa-its sieetonieal. characteristics .at low tesperaturesj 

in particular, the influence on its elastic limit. N.M, Uoinov  : 

I and A*P. &«?,±rnov (Leningrad Piiysica.l-Techa.ical Institute, Ac« rfC5t" 

j deaty of Sciences, tTSSK) found the elastic limits of wono- 

i crystals of tin and indium at -.temperatures of about o,l° E* 
f 
| They utilised the  riuparconductivity of thee© -metals to obtain 

th© data« . .        . 
I 

P.L.  I'apitaa ssiamarisscl,  ia the- closing words  of the 

] conference,' the  result® of the meeting. 

•]■- Tm ¥3:J Ä1i m 'feion raaetiag- öa low temperature Physics 

is scheduled to take place in Kharkov during June  or July i960» 

R,   Ohanteov 

I 
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